
DIM0193347 DIM0193347 



DIM0193347 DIM0193348 



DIM0193347 

c0.1• 
0.1 . 1•00 

0 100 - 1000 

1000.10000 
10 10000 

Cllles 

-- Townlilip Boi.l!'ldary 
·~~· County !Boundary 

M!!tt 

DIM0193349 



DIM0193347 DIM0193350 



DIM0193347 DIM0193351 



DIM0193347 DIM0193352 



DIM0193347 DIM0193353 



Duke University Study, 2011: 
Conclusions re: Methane Impacts on GW 
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FINDINGS BY 
Osborn eta/., 2011 
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Isotope Analyses: Source Gases 
Identified by Pennsylvania DEP and Cabot, 2008 - 11 

Marcellus 

Upper and Middle Sha~e_g~s 
/ ........ 

Devonian Gases 1 o ' 
Above Marcelly.s..--- ..... (O ~ o0 ~' 

// ~' // // ! ........ __ ....... 

/ ~ I 
I ""']l I 
I / 
\ .... // ,... // , _______ ,..,.., 

~0 ·-50 -40 

I ·.1'3C ·CH .• (%o, VPDBJ 

KEY Local Marcellus shale gas may be distinguished from 
POINT: shallower overlying Upper and Middle Devonian gases. 
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Isotope Analyses: Water Well Gases 
Sampled by Pennsylvania DEP and Cabot, 2008 - 11 
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KEY Dissolved gases from local water wells are consistent 
POINT: with microbial or shallow thermogenic sources. 
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Isotope Analyses: 
Water Well Gases Sampled by Duke University, 2011 
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DUKE WATER 
WELL SAMPLES 

KEY Water well gases sampled by Duke are consistent with gases 
POINT: from Upper and Middle Devonian strata above Marcellus. 
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Ubiquitous Gas Majority of water wells contain methane 

Topography Elevated methane found in valleys vs. uplands 

Prior Gas Shows Historical evidence of shallow gas shows 

Catskill Gas 
Accumulation 

Isotopic 
Signature 
Matches: 
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KEY 
POINT: 

Most water wells and all gas wells penetrate 
Catskill formation (well construction issues) 

• Thermogenic gas from shallow 
Upper/Middle Devonian Formations, or 

• Microbial gas from alluvium 

No evidence of impacts by Marcellus gas or 
hydraulic fracturing operations. 
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• Incentive: 
Questionable results in recent stable 
isotope sourcing studies due to 
inconsistent methods, inadequate 
consideration of prior data. 

• Key Research Issues: 
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1. Compile database of pre-drill water 
analyses. 

2. Develop database of source gas 
isotopic properties. 

3. Evaluate temporal variability. 

4. Evaluate sampling methods 

• 
: Researdl 
• ~lpto 
• Secure net'!W 
• Amelilca 
• 

Team Members: 

• TAMU, TEEX 

• TCAT 

• U of Oklahoma 

• Echelon 

• Oil & gas 
operators and 
service 
companies 

• Regulatory 
agencies 
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